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Abstract

Embodied virtual assistants normally don't engage user emotionally. They fulfil their functionsg.eas
shopping assistants or virtual teachers, factuallyd emotionless. This way, they do not explore ftifle
potential of the presence of an embodied charadtereal life, the personality of the teacher olesperson,
their ability to involve and even to entertain &ssential for their success. But how much of thesdt ‘factors”
can be translated into behaviour of virtual agent&/hich kinds of virtual personalities are appropéafor
which group, and in which context?

We call virtual agents with engaging “soft skill€ngaging Virtual Agents. This paper presents avenk

platform employed for experimenting with soft skdihd for creating different personalities of vatuagents.

The focus of this platform is on authoring prineiplthat facilitate the cooperation of content coeatand

computer scientists. We also present “Julie”, arample that was shortly concluded as part of a redea
project commissioned by SAP AG. Julie is a virgaes assistant that employs actively emotionatesgions
and narrative techniques, in order to provide awtgitll motivation for the customer to visit and @nrain at the
virtual shop.
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1. INTRODUCTION skills required for a technically feasible virtuagent?

In da||y |ife' interacting with a person that |gfﬂung a Which kind of emotional, not task Oriented behaviou
certain duty — a functionary or employee, a satgsqn, a  Useful, and what is superfluous or even disadvautagf?
teacher, a work Co”eague — norma”y involves niben Certalnly, R&D on social skills for virtual agerﬂlﬂs to
purely accomplishing rationally “hard” transactions Start with everyday phenomena of human-human
“Soft", emotional factors play an eminent role fthve interactions; but there are many reasons not toahiem
success and the stability of the processes. Efgacher  exact simulation of human soft skills.

should expect better learning results and conyinaft |t is important to keep in mind that a virtual ageemains

work if the students feel at easy with him or heeisales  a metaphor; there are certain analogies betweértualv
person is more successful if the customer feelpayily ~ and a human agent, but there are also essential
and laughs at the jokes of the vendor. In shoxft”s differences. First, we won’t succeed in simulatingctly
social and emotional skills matter very much, inydigfe. human social behaviour in virtual agents, in any
Their importance for the efficient operating of predicable future, because of technological lirota.
organizations and for the accomplishment of rationa E.g., virtual agents are far from being able toarsthnd
tasks in a social context is well known and studied subleties of emotional and verbal expression ofiradn

We employ the term “virtual assistant” in a widense  counterpart, and thus cannot be very precise when
that covers any kind of virtual functionary, e.gathers ~ employing social skills. We must take those tecbgicial

or sales persons. Currently available embodiedualirt ~ limitations into account, when designing sociallskior
assistants show only very rudimentary soft skillela Virtual agents; otherwise, we would postpone really
personality traits. E.g., a virtual shopping assistsually ~ building them into an indefinite future.

displays a constant smile as the only sign of esnati

involvement, remaining otherwise passive and TKEA Helpcente)

emotionally shallow. Figure 1: Anna, the shopping
assistant of IKEA, isan
example of a monotonous
virtual agent (www.ikea.com)

We think that a great potential of engaging ther use
being missed, if virtual functionaries are not endd
with advanced soft skills. But what exactly are goft




Second, social skills for virtual agents must diffieom
human skills because virtual agents are perceivetl a
evaluated differently by end users [Bente02]. For
example, a charming smile of a virtual assistanth’tvo
touch a human user as deeply as the smile of & sale
person; but a behaviour that would be incontestidrla

real functionary, e.g. lamenting about an unhapmpe |
affair, might be funny and entertaining when présdrby

a virtual agent.

Because the required social skills and persontlits of
virtual agents are not yet well understood, we Hawiéd

a software platform for virtual agents that faeilés the
creation of different virtual agents with varyingftsskills.

We think that content creators require tools anthous

to experiment with different ideas and intuitiortBus
incrementally developing technically feasible and
appealing virtual behaviours. It is not accurate to
implement models derived from the analysis of human
behaviour without taking into account the peculiesi of

the required behaviour of virtual assistants. B@naple,
virtual agents’ “emotion psychology” might be recad

to be rather different from that of humans, becafdbe
specific perception of virtual humans by end-users.
Therefore, it is necessary to allow content creator
experiment with ad-hoc models and behaviour strastu
and currently, the major R&D task consists in depéig

a framework that enables these experiments, in
cooperation of content and of computer science
specialists.

In this paper, we will discuss the software platfor
employed to experiment with social skills and
personalities of virtual assistants, and we predeli, a
virtual shopping assistant created as an exampl&A®
AG. After a review of related work in section 2, wal
discuss, in section 3, some important general problof
creating soft skills for virtual agents. Section wll
expose the technical platform, with emphasis on
authoring issues, and section 5 describes the dagmp
implementation of Julie. Section 6 addresses future
issues, and section 7 contains concluding remarks.

2. RELATED WORK

A. Gulz [Gulz05] provides an excellent overview and
discussion of social skills in the realm of virtual
assistants, especially concerning virtual tutorBough
some very sophisticated systems were developed (e.g
Bickmore [Bickmore03], Baylor and Kim
[BaylorKim05]), no system was build from scratch on
with emphasis on efficient authoring and on fosigri
experiments by content creators. Gebhard et al.
[Gebhard03] have developed an authoring system for
interactive applications; their solution does nuegrate
chatting and does not allow dismissing the edgethef
directed graph they employ.

Astonishingly, none of the agents was build witke th
expressed intention of being entertaining and furamg

no behaviour patterns inspired by drama were enaploy
Nijholt [Nijholt05] has discussed humorous acts of
embodied virtual agents to smoothen human-computer
interaction problems. Most current virtual shopping
assistants are commercial products, and their |d ciag

not published. However, no one seems to possess the
guiding and pro-active faculties presented in thaper.

The technology discussed in this paper is basethen
work described in [lurgelZiegler05].

3. SOFT FACTORS FOR VIRTUAL AGENTS
Basically, we are currently “decorating” minimal,
functional behaviour of virtual agents with entariag,
relaxing, or motivating additional elements. Theref
the soft skills of the agents must be interwoverhwi
rational and functional faculties. The concepts and
technologies for interweaving assistance functiensl
soft factors are at the focus of the research ptedein
this paper. We want to provide a framework for
experiments that will also help us understandingatwh
assisting virtual characters can sensibly do, essid
fulfilling their duties.

At this stage, we are interested in short remankkshort
emotional dialogue games that the virtual agentticeow
in whilst providing information, and in short socg@ames
that enclose the functional, assisting behaviosr., we
are studying how to maintain the assisting functiaile
at the same time adding more social and emotional
factors. For example, we want a virtual shoppirgistant
that always will say the price of an item, when tiser
requests it, thus staying within its role, but treso
throws in emotional remarks and interjections, amat
plays engaging “mini-dramas”.

Mini-dramas are temporal structures that creatpense
and end with a resolution. A mini-drama is a mirllgna
short narrative structutelt aims at providing additional
structuring of time for the user, who should feel
compelled to learn the solution. We expect minirtiia

to enhance motivation, enjoyment and fun. But v al
expect them to enhance the social and emotional
dimension of the communication, in an analogy te th
creation of social bounds and reciprocity in reamian
interaction.

The suspense of a mini-drama should provide adiditio
reasons for the customer to remain at the shopgiiagor
for the pupil to continue his e-learning sessiom. Elulie
(cf. bellow) will begin throwing in unhappy and mas
remarks which shHefirst refuses to comment (conflict),

1 A mini-drama is roughly equivalent to what Mateas! Stern
[MateasStern05] call a beat, following the termogy of
McKee [McKee97] though the term beat wouldn't be
appropriate here because a mini-drama is not nedgss
embedded within a larger narrative structure, lant gtand on
its own.

2 We think that is sounds more natural to employpbesonal
pronoun “she”, instead of “it”, when referring thet female
name “Julie”.



increase their intensity until a climax is reachaag then
confess that she desires to become friend withutiee,
but doubts whether this wish is reciprocal (resohjt
We expect the users to be pleased and laugh atutinis
around, and not to be deeply touched by this \irtua
advance. Following drama theory [McKee97], this imin
drama has revealed a hidden, unexpected traitl@&f'sJu
“personality”, namely her (alleged) affection todsirthe
user; this uncovering of a “hidden”, unexpectedetaig
exactly the main element of a good story. As irf-cli
hangers of TV-soaps, mini-dramas could also be tsed
create continuity, suspense and curiosity whernrmitg
to a learning session or to an internet shoppiteg si

Developing mini-dramas require much authoring eégfor
Automated creation of mini-dramas out of generad an
generative drama rules is out of current techndiogy
reach. This means that only a limited set of miairdas
will be available, for any application. This poses
challenges to commercial exploitation; there, astam
production of additional mini-dramas for regular
customers might be necessary.

It is not common for real sales persons or teackers
actively employ mini-dramas to engage their coyp#er
But this is an example of the major difference hsatv
virtual and real agents, and clarifies why we need
framework for experimenting with the specifics aftwal
assistants: A real teacher could loose his/her faue
privacy, when uncovering hidden personality layansl
feelings; a real sales person could strategichiiyith a
customer, but would appear aggressive and
credibility when playing with deep feelings. Thaae no
concerns, when it comes to a virtual teacher opginy
assistant.

The really challenging interaction design questionthe
virtual realm are related to balancing and estiomatf
effect. “Balancing” means that, in applications ttha
employ virtual assistants, some hard criterionsiaccess
exist and that extra-functional behaviour of thetudl
agent must, at the end of the day, have contribiatehis
goal. As in any real working context, we are betewith
social skills, but we won't achieve the targetsvé only
focus on socializing. Some difficult balancing égjuired.
For example, the funny behaviour of a virtual shingp
assistant must not demand the whole attention ef th
customer, but should be useful in attracting madte- s
visitors and motivate them to buy. A virtual tutior a

business context must not consummate too much time?

with the creation of emotions, because the emotioust
be beneficial for the final learning success.

behaviour well known on humans is not easy to fges
when simulated by a virtual human.

Though balance and effect can be evaluated forthiky
process of optimising them is essentially an intejt
experience driven, and even artistic process, énsime
vain as screenwriting. Hence the importance ofstesy
that supports experiments and that can be authioyed
content creators that are not computer specialists.

4. THE SOFTWARE PLATFORM

4.1 Implementation
The runtime environment is a client-server systentlie
internet which supports virtual characters that are

e proactive
e assisting and guiding

e able to throw in sensibly remarks, jokes,
teasing, and other interjections

e able to play mini-dramas
e responsive to mouse click and able to chat
» flexible and easy to author

The server and the authoring tool were written amaj
the communication employs AJAXThe complete logic
is on server side; on the client side, we use ternet
explorer with the Haptékplug-in for virtual character
rendering, which employs the speech synthesis ef th
Windows client through the Microsoft SAPI 5.1 ARhe
authoring toolCyranuswas developed at ZGDV e.V. (cf.

loose[lurgel06]), using Java Swing.

4.2 The Quest for Accessible Authoring

Accessibility of authoring is an essential requiesinfor

the envisaged target of intuitively experimentingthw
possible social skills for virtual assisting ager@sntent
creators with some computer affinity, but who a n
computer scientists, must be able to use the tools.
Equally, the authoring system must be easily adégta
and customizable by computer scientists, in disdogith

the content creators.

The most established principles for authoring of
interactive applications are some variation of eeated
graph. They are very intuitive when the graphsnatetoo
dense, the guard conditions not complicated, armd th
amount of possible paths not too large. In the ages
we envisage, there are many situations in whicectid
raphs can be used. Thus, an important featureuof o
approach consists in enabling the use of directagis
wherever the content creator deems it appropriaad,
of other control strategies when necessary. Thers be

“Effect” is a problematic design aspect because thea smooth transition from the use of directed graghs

impact on a particular user is still very diffictdt foresee.
Here, again, the analogy between a virtual andah re
human can be misleading. If the user laughs ake told
by a virtual character, how much is he/she laughingut
the joke, and how much about the fact that a ssallle
thing is pretending to tell a joke, employing a dry
synthetic voice and imprecise mimic? In the latase;
would the user still laugh at the n-th joke? Theafof a

those other technologies, and the author must ketab
begin with graphs, or even with a linear sketchj ae

3 “Asynchronous JavaScript Technology and XML”, a

technology that extends the use of Javascript witheb
applications.

4 Cf. http://www.haptek.com/



able to later replace the sketch easily, when thptghas
become too complex.

Configuration

Main Pane

Hierarchic View

Figure 2: Screenshot of Cyranus. On the left a tree
view of the hierarchy, on the right the configuration
panels

Short dialogue games are an example of the senssiele
of directed graphs within an interactive applicatigith
natural language (typed) input. Of course, onlyrsho

pieces of the dialogue are predictable enough to be

handled by graphs.

dialogue
Computer

/ Scientist
Authoring adapt
Tools

A
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A 4

Content
Creator
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Authoring process

Computer-, HCI-,

Ul-specialist

Figure 3: The process of adaptation of the authoring
tools by computer specialists must be already
addressed when designing the authoring tools.

For these cases we allow, at any time, for the aise
hierarchic transition network, inspired by HareBate
Charts [Harel88]. Figure 2 is a screenshot of the
authoring toolCyranus The figure depicts the directed
graph representation, derived

from State Charts.

guard conditions required to control the flux aret n
shown. Because of this complexity, other “next estat
activation procedures must be devised.

Other control strategies than the use of directexlts
are integrated by a delegation chain: An externahe
that does not lead to the activation of a staté&iwithe
transition network framework is passed over sedakint
to other so-called “activation engines”, which leir turn
could activate a state, in this case breaking tiancof
delegation. The engines are also permitted towfiteout
the occurrence of an event. Every activation engin
attached to a single composite state, through ntegttm-of
this state, and it may activate only terminal omposite
states that are located within this composite stlibels,
encapsulation is fully preserved.

Figure 4: A scenario where different inputs may cause
many permutationsover a set of states

We currently employ two activation engines: The
production system Jésg¢we are up to now employing
solely the forward chaining rules), and a similabtased
engine that shall implement principles of CBR (CGase
Based Reasoning), which is currently being devealope
within the GermarVirtual Humanprojecf. As a fall back
engine, we also employ the chatteridice’. This is not
an activation engine, because it does not actiaattate
that is within reach of all activation engines.té&l, the
Alice Enginegenerates autonomously an action that is
send to the clientAlice is employed here because of the
huge data bases that can be freely downloadednthie
extends the chatting capabilities of the virtuakrag.
Figure 6 represents the delegation chain; in thengmie

of this figure, the CBR Engine (Case-Based Reagpnin
only is able to handle the external event, by ating a

Composite states are represented by squares; doublestate of the composite state this engine is atthtthe

clicking on a square will show the states that are
encapsulated by the composite state, i.e. the thtatere
“inside the square”. Terminal states are circlégles do
not contain other states inside.

It is well known that directed graphs cannot be leygxd
universally; for example, they are inappropriate iirge
number of permutations over a set of states isilpless
Figure 4 shows an already forbiddingly complex grap
over a set of only six states Gfranus the most complex

Any state that the engines of the activation chamy
activate is represented by Cyranus as either asaquaa
circle. l.e. every sate that could be activatedissially

5 Cf. http://herzberg.ca.sandia.gov/jess/
& Cf. www.virtual-human.org
7 cf. www.alicebot.org



represented, thus guaranteeing a high degree oélvis Once a rule set or function is created, it can duesed

control of the possible actions of the system (vitik with new content. This dedicated process of adptat

exception of the fallback engine for ALICE, cf. ale. and enhancement (fig. 3) is an important new featdr
the authoring system: We should not expect worlthen
authoring tools to be concluded, at the beginnifga o

production, since content creators might alwayseonit
@ @ @ @ @ with new ideas and requirements; the tools theeefor
should provide dedicated extension procedures that

efficiently end up with the required features, whitill

remaining accessible for the content creators. This
considerable extends the reach of the authoringgs
even

Transition Networlk

P Jess activate

» CBR

_ _ N Figure 6: The chain of delegation of events to
Figure 5 : Employing the transition network together different engines. In this example, the CBR-engine
with activation engines responds

Thus, our authoring todCyranusalso offers neat APIs
and configuration for adapting the GUIs that areduto
create meta-data, guard conditions, and action
expressions. Internally (i.e., not visible for thentent
specialist), they are described with genericallgressive
XML (e.g., the guard-conditions are kept internadly
XEXPRE, a very powerful, general, functional
programming language in XML). For example, figare
shows partially the GUI for scripting utterancesl ather
behaviours of the virtual agents. This exchangeable
Figure 5 depicts the combined use of activationirersy scripting GUI is_integrated withiyranus gnd i.t outputs
and of the transition network. Note that most oé th XML to the malnCyran.usframework, which integrates
circles — terminal states — are not attached tusitians, this XML into  possibly more complex X.EXPR
and that they have an arrow on top. This arrow EXpressions. The non—expert _content creator will b
symbolizes that they contain metadata, and can ltleus involved into any XML-coding issues.

activated by an activation engine. Note also that i 5. JULIE — AN EXAMPLE OF AN ENGAGING

possible to combine transitions with the activagmgine. VIRTUAL AGENT

Only a single state can be active at a given moment \We've created an exemplary virtual shopping assisa
parallelised activation is not yet being supportédan SAP AG, in order to study both the creation procefss
arrow connects the currently active state to amattete,  virtual assistants and certain non-standard behavio
in the visual representation @yranus the system will patterns for virtual assistants.

first check whether this transition is passable;ase that
the guard conditions do not hold (transition natgadle),
the delegation chain (cf. bellow, and figure 6)lwdsult

in the calling of subsequent engines, which majvais
any state which contains appropriate meta-data then
representation ofCyranus this is any state (square or
circle) that shows a short symbolic arrow on tophe
activation engines are adapted by computer spetsidtr ~ * Cf. http://www.w3.0rg/TR/xexpr/
producing the required behaviour, and a contertialst

then only has to add states and employ the metatdat

take profit of the engines, without knowledge ofyan

implementation detail.

States can be activated by activation engines lsedhey
carry meta-data. We expect content creators tdoleeta
use the directed graphs, with the help of simpifyGUIs
for specifying guard conditions, and to descrile rireta-
data of the states that an activation engine &leadlble to
activate, equally employing GUIs. We normally dat no
expect an author do express formal rules or newasity
functions. This is the work of computer scientisthich
will work in dialogue with the content experts.
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Figure 7: Part of the GUI for scripting behaviours for
virtual agents

5.1 Julie’s Concept

The exemplary cloths shopping site is intendedyéamg
women and girls. We expect that a considerable gfart
this group will react to attributes as “cool”, “trdy”,
“funny”. The visual design of the site is inspirby real
high class cloth shops, in order to create a young,
sophisticated and demanding atmosphere that difiens
usual internet shopping sites. Figure 8 exemplifies
design of the shopping site. It depicts the maigepaf

the cloth section. The user clicks on one of thethdl
displayed on the right, and the item moves forwasdin

a catwalk. The user may chat with Julie at any tinstng

the chat-box located bellow Julie.

We wanted the shopping assistahtie to be able to
guide the customer through her shopping experience
Julie should comment on mouse clicks of the useyr, e
saying “If | were not caged in this computer, | Wbu
myself by this jacket!”, or initiating short dialog games,
e.g. “do you want me to tell what | really thinkaalb this
cloth?” — “yes, please” (typed) — “it will make ydook
overweight”. Julie should not be repetitive whea tiser
clicks more than once on an item, and should dgtive
guide the user to items not yet examined, e.g.ngayi
“look at the jacket on the top right corner. Itivaértainly

fit you!” — (user clicks at item) — “And? What doy
think? Am | not right?”

Julie’s remarks are not only informative, but sames
teasing, joking or even bitchy. Of course, thisniended
to create fun. Julie is pro-active, and will e.gmetimes
try to instigate some off-topic chat, e.g. on treaty of
last night. Julie also can comment on the oveegk®n
and the reactivity of the user, e.g. saying “yoeaasting
my time if you do not do anything”. At any timégtuser
can freely click on the items and chat with Julie.

These examples already indicate the personalitjil@ro
we have created: Julie is much more active, demagndi
direct, and even nasty and aggressive than othrali

assistants.

Figure 8: Thedesign of the shopping sitefor Julie

Julie is intended to be a rather extreme exampla of
personality rich, active, emotional assisting agaiie
want to understand whether and by whom this is

perceived as distracting and offensive, or funng an

attracting. For commercial use, marketing consiitena
would certainly require the reduction of some partars.

We are also experimenting with mini-dramas for eluli
Currently, we have implemented the mini-drama “intva
to be your friend”. Julie will begin by throwing some
nasty remarks like

“I don’t think that we are going to get along wiglach
other” — “why?” (typed) — “I do not want to tell”.

A bit later, Julie will resume the topic:

“Do you really want me to tell you what is the plein
between us?” — “yes” (typed) — “I think | really atato be
your friend, but this is not possibl€. (makes a very sad
face).

This mini-drama shall, at its beginning, createpsuse,
because the user shall be intrigued to know Julie’'s
reasons. It shall after its resolution initiate somore
intimate exchange, and the creation of some sasbofl
bounds between user and Julie.

5.2 Technological Issues

The guiding behaviour is generated by a rule-set
expressed in Jess. Figure 9 is a short examplerofea
written in Jess. Jess activates a corresponding, stdhe



user clicks on or mentions a piece of cloth, artivaies
states that guide the user to items not yet examine

(defrule updateNextPoint "keeps priority for click
states up to date"

(declare (salience 100))
(state (id ?id) (visits ?v))

(meta (state ?id) (hame hotspot) (value
?region))

(meta (state ?id) (name priority) (value ?p))
(meta (state ?id) (name type) (value point))
(start (id ?id) (visits ?v))

?next <- (next (hotspot ?region) (type point)
(priority ?oldp&:(< ?p ?oldp)))

?repeat < - (repeat (hotspot ?reaion))

Figure 9: Example of a Jess-rule

The states carry meta-data as

<ruleData hotspot="partyDress"
priority="5" type="point"/> ,

indicating that this state shall be activated by fess-

engine whenever the user clicks for the fifth tiorethe
party dress item.

The meta-data
<ruleData hotspot="partyDress"
priority="1" type="hint"/> ,

for example, means that this state will be activately if
the party dress is not being noticed at all, arat the
state contains behaviour that will guide the usdook at
this dress.

States can also be activated by typed user inputtHe

resolution of the input, we employ either a regular

expression, or reuse the so called “reduction” ragism
provide byAlice. E.g., the user input

“do you love the grey coat?”
will be changed internally into
“do you like the grey coat?”.

This can be matched against the meta-data

<ruleData hotspot="partyDress"
speechact="do you like the grey coat?"
priority="1" type="chat"/>,

and then the state can be activated. Note thatod sh
dialogue game, authored with directed graphs, could

follow:

“do you like the grey coat?” (typed) — “yes, very

much. What's about you?” —
“if I were you, | would buy it!”

The guard conditions for the transitions of thisorsh
dialogue game can contain either regular expression
catch up predictable input, represented internédly
example as

(Ww)\s|\d)*yes(\w]\s|\d)*

for any sentence containing “yes”, or again recuthte
reduction functions olice.

“I don't know” (typed) —

Actions of states are mostly dialogue acts expresse
XML, which are send as direction to the client. The
format is derived from RRL [Piwek02]. For examptlee
sentence “don’t you feel good?” will be coded as
<dialogAct>

<sentence id="s_1147866678280">

<word id="w0">Don’t</word>

<word id="w1">you</word>

<word id="w2">feel</word>

<word id="w3">good</word>

<textSign id="ts0">?</textSign>

</sentence>
</dialogAct>.

5.3 First Experiences

We have not made yet a formal evaluationJalie. Our
informally acquired feedback about Julie’s behawiou
ranges between extremes. Seldom had we observed
indifference. For example, a middle aged woman aith
computer science background felt sincerely repadiat
and preferred not to be confronted twice to Jubiet
more often, guests and occasional users laughoadtyl

at Julie, and immediately start explorations of shstem,

in expectation for the next funny thing to happen.
Experiences with the reaction of a group of youinty gf
the target age, visiting the German institute,datid that
we should be on the right track.

Concerning the authoring process, the experiences a
very favourable. For example, many of the funnyasm
and dialogue games of Julie were made by a 16¢ldar
pupil without any deeper computer background whs wa
making a short internship, and the total amountiroé
required for instructing him did not exceed someyew
hours. Cyranushas proven to be flexible and powerful
enough to be employed in practice, without strutur
changes, within three other projects.

We initially underestimated the learning curvehs tule-
system Jess. It seems now out of reach that someone
without a computer science background should extead
rules of the system, which we at the beginning d¢imbu
would be possible.

6. FUTURE ISSUES

We are currently implementing a second experimental
scenario for Julie as a kiosk within a shoppinglniie
distinctive feature of this variation is the vidbased
emotion recognition of the user, and the integratid
this input into the behaviour of Julie. In this sa#0,
Julie will explain the way to different shops oktmall,
but will also, from time to time, tell a joke. Weed the
emotion recognition to detect whether the visitojogs
Julie’s attempts at being funny. This is likelyvary very
much among visitors. The frequency of entertaining
remarks will depend on the recognized emotion.his t
scenario, adaptation of the system to the usenp®itant
because the visitors cannot be expected to coefiguto
adapt to the system.



Within scenarios of longer duration, e.g. tutorgygtems when they present some social skills which they can
or certain internet shopping sites, it is certainhpre employ without neglecting their proper functions as
important that the user is enabled to adapt theesyso virtual teachers, sales persons, or servants. Wiokp
his/her preferences by choosing a preferred virtual Gulz, we do not expect any simple, generally valid
character, than creating a virtual agent that wadrnjdo findings. Some people are likely to adore some iofl
adapt to the very different possible user types. virtual characters, others will hate them, and some
persons will prefer to dispense with virtual agents
altogether. The social preferences and needs #&rare
virtual company are certainly very different and
individual. Engaging virtual agents also introdwceole
play and game element into possibly serious costimet
won't be appreciated by everyone.

We have not yet made any formal evaluation of the
“Julie”-system, since we are currently still at fiigase of
acquiring experiences and fine-tuning content.dct,fa
formal evaluation of Julie would certainly prove lie a
most difficult endeavour. The evaluation of Julieu

be a success if a shopping site sells more becazHuse
social and emotional behaviour. This might be theec  But nevertheless, many people are likely to privtim
even if a majority of potential customers strondiglike engaging Vvirtual assistants, to enjoy them and to
Julie, as long as a relevant minority enjoys tksistant. experience pleasure at their presence. The current
practice of creating neutral, inoffensive virtuakistants
with little personality is probably missing the pbi
because differences between preferences of differen
persons are being neglected, and, at the end, vamly
few persons really end up enjoying the virtual agén
virtual personality that is offensive for a certgimup can

be very funny for another; an agent that evokegepting

and nurturing instincts (reminiscent of the Tamabit
won't captivate everybody, but certainly a relevant
minority. We think that the solution lies in leamngito
create different, pronounced personalities of wirtu
assistants that will please certain groups, antettdhe
persons choose the character, if any, that is most
appropriate.

Most probably, Julie will remain, for us, an in-ween
step useful for acquiring experiences, propagaiiiegs
and fine-tuning technology. Only the next assistent
going to be formally evaluated, which is likely be a
virtual tutor, because the learning effects ofréuai tutor
are easier to evaluate. In a former evaluationlefiening
system that employs virtual characterse have found
some positive effects, and indicators of “pleasurelte
significantly high. But, perhaps astonishingly, the
pleasure was more associated with “relaxation” thiéh
“excitement”, which goes along with other findingisout
the fear reducing effects of virtual charactersn®@2].
An important question for future evaluation of @ystem
will be whether it will be possible to maintain iocrease
positive effects, while moving the “pleasure” ingfior to The software platform that we've presented enatiles
the side of “excitement”. This is presumably impoit creation of different virtual personalities withffdrent
for example when younger user groups shall be social skills, in cooperation of content creatonsd a
addressed. computer scientists, and to experiment with thegmts.
Julie, the virtual character that we have presentednas a
example is rather active, and a bit nasty and agyre,
and employs emotionally loaded mini-dramas to céteh
attention of the user. Many people enjoy and laatghis.

A major issue that is being tackled concerns augimgn

the generativeness of the system. E.g. Julie eraploy
shallow natural language processing and shallow
emotional behaviour. l.e., no generic modules are
employed that would allow Julie to generate diatgats REFERENCES
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